Few question the desirability of restoring facial features after trauma, burns or the extensive resections occasionally needed to treat orofacial carcinoma. Yet reconstruction of the breast after its removal for cancer remains contentious: partly because, in the past, it has not always produced consistently acceptable results, partly because it is an emotional issue, and partly due to suspicion and traditional surgical dogma. There are still a few surgeons who are unconvinced of the benefits of breast reconstruction and refuse to allow their patients to have anything other than an external prosthesis following mastectomy. If the breast is to be reconstructed at all, both doctor and patient should know who might benefit from it, whether the incidence and detection of recurrence is altered and what might be the aims and expectations of reconstruction, together with the limitations and complications.
Not every woman wants to go through the additional surgery that is necessary for reconstruction of the breast after mastectomy. The majority accept the residual deformity and an external prosthesis. There is, however, a group of patients who never come to terms with the loss of a breast and, as Renneker & Cutler (1952) have stated, remain 'emotionally and psychologically mutilated'. A study of75 women at intervals up to 18 months after mastectomy by Maguire et al. (1978) showed that 40% had serious anxiety, depression or sexual difficulties,compared to 12% of a control group with benign breast disease. Some of these patients could be helped by drugs and counselling, but a small group remained who had persistent and severe symptoms and 'seemed to be paying a high price emotionally for the possibility of survival'. In a later study by Maguire et al. (1980) it was suggested that those patients who had sexual difficulties brought on by the mastectomy could most benefit from reconstructive surgery. Over the last 15 years Watts (1976) has bypassed this problem by subcutaneous mastectomy and immediate breast reconstruction for those women with more favourable tumours. This is an obvious solution and one that can be usefully adopted by the general surgeon not just for frank breast 0141-0768/81/050327-04/$01.00/0 carcinoma, but for patients with recurrent fi br~adenosi s and persistent, severe mastodynia unresponsive to conservative measures. However, most surgeons treating carcinoma of the breast prefer to discuss any details of reconstruction after the mastectomy when the histology and the extent of the tumour is known.
Not only must the volume of the breasts be matched at operation, but a convincing mound created of a shape, situation, colour and skin texture that matches as closely as possible the opposite breast. Symmetry is the goal and to this end the surgeon is obliged to tailor the reconstruction according to the defect, which generally takes one of three forms.
(I) Simple mastectomy leaving sufficient skin. A prosthesis of the correct volume is carefully placed in a submuscular plane corresponding to the base of the breast. This is a pocket beneath the partially detached pectoral muscle, the fascia of the serratus anterior muscle and upper fibres of the oblique aponeurosis (Robles et al. 1978) . This can give an appropriate shape in a younger woman, but one that will not match the breast in the more mature woman. The choice is then either to correct the ptosis of the opposite breast by dermal mastopexy or breast reduction (this can be technically more demanding than the actual reconstruction), or to match the normal postpartum ptosis on the reconstructed side by the use of a suitable flap.
(2) Simple mastectomy leaving insufficient skin. The muscular foundation is left intact to allow submuscular prosthetic augmentation already described. However, the overlying skin must be increased to comfortably accommodate the increased bulk. This is achieved by the introduction of a simple skin flap, such as a thoraco-epigastric flap, that is transposed from the abdominal wall to the chest wall. Another satisfactory flap is composed of skin and muscle moved from the back to the mastectomy site, as a latissimus dorsi myocutaneous flap (Bostwick et al. 1978) .
(3) Extended or radical mastectomy. The latissimus dorsi myocutaneous flap is ideal under these circumstances as the pectoral musculature is incompletely or wholly removed and needs to be replaced together with skin. The prosthesis can then be safely placed beneath the transferred muscle. Gruber (1979) has reviewed the numerous techniques available for creating a simulated nipple-areola complex. Fortunately the majority of women seeking breast reconstruction in the United Kingdom do not ask for the nipple and areola to be replaced. The results of this are often disappointing.
A breast is not actually replaced in the course of reconstruction: only a dome-shaped structure can be fashioned using an internal prosthesis and tissues to simulate a breast. Nevertheless, suitably selected patients welcome the new 'breast' in exchange for a flat, scarred chest wall and an external prosthesis, providing they realize the potential hazards and disappointments.
(I) Dome-shaped not cone-shaped. The cone at the apex of the normal breast is formed by the congregation of lactiferous ducts beneath the nipple. It is difficult to restore this shape after mastectomy so that the newly constructed breast tends to assume the shape of a dome rather than a more natural cone.
(2) Prosthetic encapsulation and shift. Prostheses used for breast augmentation are made of a silicone sac filled with saline or silicone gel. Although silicone is regarded as biologically inert. after implantation it is inevitably surrounded by a mesothelial-lined capsule of variable thickness containing collagen and myofibroblasts. After a cosmetic breast augmentation the capsule is usually insignificant, but in about 30% of patients it becomes so dense as to unacceptably distort and displace the prosthesis. Following the more extensive dissection necessary for reconstruction of the breast after mastectomy the occurrence of a significant, thick capsule rises to 70% whether the prosthesis is placed in a subcutaneous or a submuscular plane. However, by the deeper placement any distortion is disguised by the overlying muscle bulk.
Attempts to induce a thin and clinically undetectable capsule by adding low doses of steroids to inflatable prostheses has met with limited success. Alternatively, the thicker capsule can be dispersed by closed rupture or open surgical excision under general anaesthetic. It is better to compensate for these problems at the outset by deliberately placing the prosthesis beneath the muscle in a slightly lower position than the opposite breast and then allowing subsequent prosthetic shift to move it up into the natural position.
(3) Prosthetic extrusion. Very rarely the prosthesis becomes infected. Antibiotics and conservative treatment will not save the day. The prosthesis must be removed and a new prosthesis implanted only after all infection has resolved. Necrosis of skin occurs only if the prosthesis is put immediately under the skin and under too much tension, for which the solution is to put the prosthesis under muscle and to use flaps if too much tension can be anticipated.
(4) Asymmetry. In the earlier days of breast reconstruction asymmetry of volume and position was accepted as inevitable. This should now seldom be the case providing that the volume of the. breast is~easured by one of the apparatus available for this purpose, and that the prosthesis is suitably positioned.
(5) Scarring. In the search for symmetry it is impossible to avoid the introduction of scars to the opposite breast mastopexy, breast reduction and subcutaneous mastectomy. or, in the event of using flaps, to the back or the abdomen. This is certainly a limitation of breast reduction that must be emphasized, but one which can be partly overcome by carefully planning the scars within the area normally covered by the brassiere.
A reservation held by many clinicians is that the surgery of reconstruction may adversely influence tumour behaviour and the detection of recurrence. Goldsmith & Alday (1971) expressed the fear 'of possibly liberating entrapped tumour cells by surgical manipulation at the time of reconstruction'. On the other hand there is no evidence that silicone prostheses used for cosmetic augmentation in healthy women predispose to breast cancer. Nor do silicone prostheses interfere with antitumour T-Iymphocyte activity in animal models (Schuler et al. 1978) . It is difficult to draw clinical conclusions from this work. Watts et al. (1980) have claimed that the recurrence rate and the survival of their patients with clinical stage I and II at three. five and seven years after mastectomy and immediate reconstruction are comparable with the rates reported from other centres. for the same clinical stages and intervals, after radical mastectomy, local mastectomy and irradiation and local excision without reconstruction. The only way to answer these questions is to compare the recurrence rate and survival between suitably matched groups of patients with and without breast reconstruction on a prospective basis. Such a trial has not yet been published.
The fear that reconstruction may mask the clinical detection oflocal recurrence is unfounded. providing that the prosthesis is properly placed in a submuscular rather than a subcutaneous plane. As the prosthesis is radio translucent. the radiological search for costal and pulmonary metastases is unhindered. Finally, manipulation of flaps occasionally needed for reconstruction does not prevent examination of the axillary contents.
Urban (1969) reports that the incidence of breast cancer in the opposite breast after mastectomy for an infiltrating carcinoma is 12%, while Leis (1971) has a figure of 17%. For these reasons, surgery of the contralateral breast that is necessary to achieve symmetry may be considered meddlesome and hazardous. Pennisi (1979) takes the opposite view and lists certain criteria in the 'high risk' patient on which to justify subcutaneous mastectomy of the opposite breast at the time of reconstructing the previously excised breast. If most reconstructive surgeons are unwilling to go to this extreme, it is mandatory to take selective biopsies of suspicious areas in the opposite breast in the course of mastopexy or breast reduction. This is not meddlesome surgery, but surgery that is helpful on oncological as well as aesthetic grounds.
Immediate reconstruction is certainly feasible and reasonable following subcutaneous mastectomy for benign breast disease that is unremittingly painful or that cannot beadequately treated by more limited surgery. Such timing is debatable in established clinical stage I or II breast carcinoma, when the decision for immediate reconstruction after mastectomy depends basically on the instinct and philosophy of the surgeon. Immediate reconstruction is considered unwise if radiotherapy or chemotherapy is planned to complement the mastectomy on the evidence that wound healing is less efficient (Elias 1979) .
Technically reconstruction is safe and easy within 6 months after mastectomy without radiotherapy. At least a year should lapse before considering reconstruction after any form of radiotherapy. Even after that time dissection can still be difficult and skin necrosis a risk. Regardless of the means of treating carcinoma of the breast, it is impossible accurately to define the timing of reconstruction. As there is no universally accepted method of treating carcinoma of the breast, so there are no strict guidelines for reconstruction. In reality, if there is to be an interval between mastectomy and reconstruction, the duration depends on what the original surgeon feels is an acceptable interval, which may vary from a few months to several years.
Delayed reconstruction may be done in a single operation in the form of flap transfer, prosthetic augmentation and nipple-areola reconstruction as advocated by Horton et al. (1979) and Bostwick et al. (1978) . Others prefer to stage the events (M Lejour, personal communication) on the basis that reconstruction is safer and gives more predictable results. If the chest wall is deficient of skin or muscle, my preference is to use a latissimus dorsi myocutaneous flap in the first instance (in fact only eight have been found necessary out of 46 reconstructions so far performed). Six months later, at the second stage, a prosthesis is selected according to the measurement of the volume of the normal breast and inserted in a submuscular plane in a slightly lower position than the usual breast base, to compensate for subsequent upward. prosthetic shift. The normal breast is adjusted to provide symmetry at the same operation and selective biopsies taken. On the few occasions that nipple-areola reconstruction is' mooted by the patient, it is created by a suitably matched skin graft or contralateral areola graft under local anaesthetic or general anaesthetic as a day case once the prosthesis has settled. After reconstruction has been completed to the satisfaction of the patient she continues the usual post-mastectomy follow up under the care of the original general surgeon.
In 1942 Thorek described his experience of breast reconstruction over 25 years: but both he and his contemporaries were producing results that were so inconsistent and so time-consuming and laborious as to have limited appeal. Only by the introduction of the silicone prosthesis, reliable and simple flaps, and some minor technical innovations has the surgery of breast reconstruction evolved as a more acceptable practice. Although the results have improved, there are outstanding problems, notably that of prosthetic encapsulation. Convincing objective evidence is required to demonstrate whether mastectomy and immediate reconstruction for stage I and II tumours has a similar prognosis to other traditional forms of treatment. Psychological evaluation of the patient before and after breast reconstruction is needed, rather than the surgeon's impressions and the patient's expression of satisfaction. Criteria for patient selection and guidelines for .reconstruction could also be better defined. Without compromising the excision that is considered essential to treat breast cancer, the general surgeon could bear reconstruction in mind by retaining any extra folds of skin that might otherwise be excised to make for a neater closure, and place the scar within the line of the brassiere. It would be useful to measure and record the volume of the excised breast so that, in the event of subsequent reconstruction, symmetry could be more accurately achieved. A logistical test arises if reconstruction of the breast after mastectomy becomes more widespread practice. The demand for such treatment in the presence of existing unacceptable waiting lists in Britain, is one that may need to be met.
In spite of these criticisms the woman who has breast cancer is now more aware that breast reconstruction is a possibility after mastectomy. Only if the general surgeon and, when applicable, the radiotherapist give full consent should a woman be considered for reconstruction. Patients of widely varying clinical stages are considered suitable. Even women with disease beyond stage II have been referred by some protagonists for reconstruction on the basis that, although survival may be limited, the quality of survival for that particular patient can be enhanced by reconstruction -a very personal stance that in the patient's interest is not unjustifiable. Preparation of the patient for breast reconstruction must occupy more time than is usually allotted in the outpatient department. Whether immediate or delayed reconstruction is planned, she should know what this implies in terms of scars and have an idea of the final results from photographs. Discussion with a woman who has completed the sort of reconstruction planned for the particular patient is the best solution (an added role of the Mastectomy Association). Any continuing reservations or doubts expressed by the patient should exclude her from reconstruction. Unless wholly committed, she is likely to be disheartened by the hospitalization and final result.
Reconstruction of the breast after mastectomy is invaluable for certain patients whose quality of life is otherwise seriously diminished. Only by liaison between the general surgeon, the radiotherapist and the reconstructive surgeon, assisted, as appropriate, by the general practitioner and the psychiatrist, can these patients be properly helped and useful guidelines and prognostic features elucidated. Furthermore, it is possible that if the public were more completely informed, those women for whom the dread of mastectomy is greater than the fear of cancer itself would seek earlier treatment.
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